Inhibition of hydrogen peroxide-induced endothelial apoptosis by 2',4',7-trihydroxyflavanone, a flavonoid form.
Oxidative stress contributes to cellular injury following clinical and experimental ischemia/reperfusion episodes. Oxidative injury can induce cellular and subcellular damage that results in apoptotic cell death. We tested whether 2',4',7-trihydroxyflavanone, a synthetic flavonoid derivative, inhibits hydrogen peroxide (H(2)O(2))-induced toxicity in human umbilical endothelial cells (HUVECs). Cultured HUVECs were incubated for 30 minutes with 0.2 mM H(2)O(2) in the absence and presence of 2',4',7-trihydroxyflavanone at a non-toxic concentration of 50 microM. The effect of 2',4',7-trihydroxyflavanone on apoptosis parameters was compared with that of naringenin and two flavonol derivatives, 2',4',7-trihydroxyflavonol and 2',4',6-trihydroxyflavonol. H(2)O(2) induced cell death within 24 hours over the range of 0.05-1.0 mM, and decreased cell viability by approximately 30% at 0.2 mM. This cytotoxicity was associated with nuclear condensation and DNA fragmentation, indicating induction of apoptosis. 2',4',7-Trihydroxyflavanone, as well as naringenin, was effective as an inhibitor of oxidative stress, protecting cell viability with >/=85% viable cells compared with the control, and no apparent nuclear condensation or DNA fragmentation. In contrast, the flavonol derivatives had no such effect. In addition, immunocytochemical data and Western blot analysis revealed that, unlike flavonol derivatives, the expression of Bcl-2 was markedly up-regulated, and that the expression of Bax and activation of caspase-3 were strongly inhibited by this flavanone derivative, thereby implicating antioxidant activity-related anti-apoptotic mechanisms of 2',4',7-trihydroxyflavanone. These results indicate that the synthetic flavonoid derivative 2',4',7-trihydroxyflavanone is an effective antioxidant, preventing endothelial apoptosis induced by H(2)O(2).